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INDUSTRY NEED As?

» RUNWAY OVER-RUNS ARE AMONG THE MOST FREQUENTLY
REPORTED ACCIDENTS

» RUNWAY OVER-RUNS DO NOT OFTEN RESULT IN CAUSALITIES TO
PASSENGERS OR CREW

° DESPITE THIS FACT, LANDING OVERRUNS ARE STILL CONSIDERED A
MAJOR THREAT TO AVIATION SAFETY

» CIVIL AIR NAVIGATION SERVICES ORGANIZATION: “TWO RUNWAY
EXCURSION OCCUR WEEKLY ON A WORLDWIDE BASIS”.

13
© LANDING OVERRUN ACCIDENTS IN SLIPPERY CONDITIONS CONTINUE TO
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NTSB RECOGNITION AST

FAA GRANT SOLICITATION

...THE NTSB RECOMMENDED THAT THE FAA SHOULD “DEMONSTRATE
THE TECHNICAL AND OPERATIONAL FEASIBILITY OF OUTFITTING
TRANSPORT-CATEGORY AIRPLANES WITH EQUIPMENT AND
PROCEDURES REQUIRED TO ROUTINELY CALCULATE, RECORD, AND
CONVEY THE AIRPLANE BRAKING ABILITY REQUIRED AND/OR
AVAILABLE TO SLOW OR STOP THE AIRPLANE DURING THE LANDING
ROLL. IF FEASIBLE, REQUIRE OPERATORS OF TRANSPORT-CATEGORY
AIRPLANES TO INCORPORATE USE OF SUCH EQUIPMENT AND RELATED
PROCEDURES INTO THEIR OPERATIONS.”
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PROBLEMS WITH CURRENT METHODOLOG

[PILOT
REPORTS

PILOT REPORTS ARE
SUBJECTIVE, NOT
NORMALIZED, AND
SUBJECT TO ERROR




CURRENT METHODS AT TIMES CREATE
DISRUPTION TO AIRPORT AND FLIGHT IMPACT

OPERATIONS — CAUSING

UNPREDICTABLE RUNWAY CLOSURES PREDICTABILITY:
FOR MEASUREMENT AND TREATMENT INCREASED
(SOMETIMES UNNECESSARILY) ____ DISRUPTION, COSTS,
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PROBLEM SUMMARY

» CURRENT MEANS OF DEFINITION CAN BE INACCURATE AND
MISLEADING

» PIREPS ARE SUBJECTIVE, CAN LEAD TO RUNWAY CLOSURES AND
OPERATIONAL CHAOS

» GROUND DEVICE MEASUREMENTS DON’T CORRELATE TO AIRPLANE
BRAKING CAPABILITY OR OTHER GROUND DEVICES; REQUIRES
CLOSURE OF RUNWAY TO MEASURE

» SUB-OPTIMAL OVERRUN RISK AND OPERATIONAL EFFICIENCY
ENVIRONMENT

» OBSOLETE FICONS AND METAR INFORMATION IS OFTEN THE
NORM

lNCOMPLETE INFORMATION FOR FLIGHT PLANNING AND DISPATCH;
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UNIQUE PERSPECTIVES AS

» PILOT:

° DIRECTIONAL CONTROL OPERATING SEVERAL HUNDREDS OF THOUSAND POUNDS
OF MACHINERY IN SLIPPERY CONDITIONS

° SPECIAL PROCEDURES, I.E. INCREASED SPACING, SLOWER GROUND SPEEDS

° VITAL TO KNOW SURFACE CONDITIONS AND WEATHER ACCURATELY AND TIMELY
° RTO CONSIDERATIONS

» AIRPORT:
° MAINTAIN SAFE OPERATING ENVIRONMENT

° NEW PROCEDURES: RCAM / RCC, ENHANCED FICON-NOTAM REPORTING

° PIREPS DRIVE RUNWAY CLEANING PROCESS, COORDINATION TO BUILD GAPS IN
TRAFFIC...ETC

» FAA/ATO:

PRE-SEASON PROCEDURAL MEETINGS WITH AIRPORT AND TENENTS
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ACCIDENTS — INCIDENTS PERSIST

v

5 SNOW RELATED EVENTS WINTER 2015/16
MD88: RWY EXCURSION @ LGA 3/5/15: WX POTENTIAL FACTOR

737-800 RWY-TWY @ DTW 11/22/14 CLOSES AIRPORT FOR 2
HOURS

CRJ-200 RWY-TWY @ JFK 1/5/14-CLOSING AIRPORT FOR 2 HOURS
(8 DIVERSIONS TO BDL ALONE)

MD-80 RWY-TWY @ DTW 1/30/12
B737 @ GEG 01/2008

CLE CLOSES FOR 2 HOURS ON 2/2008 DUE 3 A/C DEPARTING
SURFACE

MD-80: @ IDA 12/10/2007
CRJ 900: @ TVC 4/12/2007
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AST Is PART OF DILLON KANE As?

GROUP

DKG FACTS:

» FOUNDED: NOVEMBER 2001
» HQ: CHICAGO, IL
» FINANCIAL

° $80M ANNUAL REVENUE

°© 40% COMPOUND GROWTH RATE
» INTELLECTUAL CAPITAL

° 11 PARTNERS

°© 246 ASSOCIATES

°* 91 BUSINESS CONSULTANTS

* 146 TECHNICAL ARCHITECTS

° 9 ADMINISTRATIVE

CORE COMPETENCIES:

COMPLEX SOFTWARE

DEVELOPMENT AND SERVICES

o

o}

o]

10T

CLOUD

SECURITY

MOBILE INTERNET

BiGc DATA

SOA

DIGITAL STRATEGY
BUSINESS ARCHITECTURE

KNOWLEDGE WORKER
AUTOMATION

BUSINESS INCUBATION
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AST

WHO Is AST? CONT’D...

» AST IS ONE OF SEVERAL COMPANIES INCUBATED BY THE DILLON KANE GROUP
(DKG) oF CHICAGO, IL

» ONLY AVIATION PLATFORM BUSINESS AT DKG; RELATED ENTITY FRICTION

SCIENCES DEVELOPING TECHNOLOGY FOR THE GROUND TRANSPORTATION
MARKET

» ANSWERED FAA BAA SOLICITATION AND RECEIVED FAA GRANT

» FORMED IN 2007 AFTER MIDWAY AIRPORT OVERRUN INCIDENT

° PURPOSE: TO CREATE NETWORK AND SOFTWARE SERVICE ON
COMPUTATIONAL SYSTEMS OF DR ZOLTAN RADO, HEAD OF LARSON
TRANSPORTATION INSTITUTE AND DOT CRASH SAFETY CENTER AT PENN
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ABoOoUT DR. ZOLTAN RADO

» PHD MECHANICAL ENGINEERING, PENN STATE UNIVERSITY

» AST CALCULATION ENGINES BUILT ON DR. RADO’S 25+ YEARS
OF RESEARCH IN THE FIELD OF SURFACE FRICTION MEASURE
AND ANALYSIS

» DR. RADO IS A LEADING EXPERT ON RUNWAY BRAKING ACTIO

SERVES AS AN EXPERT WITNESS AND ANALYST IN AIRCRAFT CR
INVESTIGATIONS

» DR. RADO IS THE MANAGING DIRECTOR OF THE LARSON TRANSPORTATION
INSTITUTE AND THE DOT CRASH SAFETY CENTER AT PENN STATE
UNIVERSITY. HIS RESEARCH INTERESTS INCLUDE VEHICLE DYNAMICS,
VEHICLE SURFACE INTERACTION, DYNAMIC FRICTIONAL CHARACTERISTICS
AND BRAKING, ROAD SURFACE CHARACTERISTICS, AUTOMOTIVE-AVIATION

SAFETY, DYNAMIC VEHICLE MODELING AND SIMULATION, FINITE ELEMENT
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THE AST SOLUTION

» UTILIZE LANDING AIRCRAFT AS RUNWAY CONDITION MEASUREMENT
DEVICES: TOOLKIT FOR ‘NEXTGEN ON THE GROUND’ SERVICES

» AST RUNS LANDING SIMULATIONS FROM DOWN-LOADED AIRPLANE DATA
AND MEASURES “EXPERIENCED FRICTION” AS FUNCTION OF BRAKING
APPLIED AND RANGES FROM ZERO TO THE FICTION LIMIT (AN AIRCRAFT
CALLING FOR MORE DECELERATION WITHOUT DECELERATION BEING
DELIVERED

» LANDING REPORTS GENERATED FOR ANY RUNWAY UTILIZED, WITH MINIMAL
LATENCY (60 SECONDS FROM END OF ROLL OUT), PRESENTED IN NEW
TALPA NOMENCLATURE (GooD, GOOD TO MEDIUM, MEDIUM, MEDIUM TO
POOR, ETC)

» CONNECTED FLEETS, AST UPGRADED WEATHER CAPABILITY, OTHER
ECHNOLOGY ENHANCEMENTS PROVIDE A ROBUST SITUATIONAL AWARENESS
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UNDERLYING TECHNOLOGY AST
FEATURES

» 16 US PATENTS, >25,000 HOURS OF DEVELOPMENT TIME

» REPORTING SERVED VIA AST WEB PORTAL, SMS/WEB ALERTING, THIRD
PARTY API VIA WEB SERVICES AND DIRECT API TO AIRLINE/AIRPORT

SYSTEMS

» AST DATA CENTER PERFORMS CALCULATIONS < 1 SECOND. BRAKING
ADVISORIES AVAILABLE 40-80 SECONDS AFTER LANDING ROLLOUT AND
DATA TRANSMISSION OFF A/C

» AST DEVELOPED HIGHER FIDELITY, ON-THE-MINUTE WEATHER
AGGREGATION CAPABILITY TO INCREASE LANDING REPORT PRECISION (VS

METAR ON THE HOUR)

TWORK ARCHITECTURE SCALABLE FOR ENHANCED INPUTS (WEATHER,
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Global SITA Ground
Network Service

/

AIRLINE OPERATIONS
DATA CENTER

4

AIRCOM SERVER

ACARS / VDL2
REMOTE GROUND STATION

TAXIING AIRCRAFT

The aircraft can begin transmitting
data back to the AST Data Center
while still taxiing off the runway

(JUST LANDED)

UNDERLYING TECHNOLOGY

The landing data can be received at
the AST Data Center in as little as 25
seconds after being transmitted by the
aircraft. The data will be processed by
the data center in under a second.

{

AST DATA CENTER

AST FLIGHT DATA

PROCES$OR STRS

RUNWAY
TA

™%

)

AST REPORT SERVERS

Real-time
weather data

Internet

Runway Condition
Data can be viewed
in near real-time.

RUNWAYS )
4U22R
G \
At the point of touchdown,

the aircraft begins to collect
landing data for the duration
of the rollout

INBOUND AIRCRAFT

GL-917
GL-925

GL-927

FAA /| ATC
COORDINATOR AIR TRAFFIC

Airline Operations Center

YT T
INFORMATION CHANNELS
TO INBOUND AIRCRAFT

\

\ \
( oFERATIONS ( "V ANAGENENT Runway Condition Data can be
L M sent back to incoming aircraft in

near real-time with a precision and

\_conmonenJ CONRALER pertinence never before possible

CONTROLLER

\___CONTROLLER
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VALIDATION OF CONCEPT AST

» SAFELAND IS IN ITS S5TH YEAR OF OPERATION ON COMMERCIAL PASSENGER
TRANSPORT AIRCRAFT; SERIES OF PROTOTYPING EXERCISES ARE IN PROGRESS
CARRIER PARTNERS: DELTA, AMERICAN, SOUTHWEST, ALASKA, JETBLUE &
UNITED

» 1000+ AIRCRAFT CONNECTED, DELIVERING >2,500 LANDINGS PER DAY; OVER 2M
LANDINGS TO DATE, NO OPERATIONAL INTERFERENCE (AA EXPANDING TO INCLUDE
FORMER USAIR AIRBUS FLEET)

» FAA GRANT: DETERMINING RUNWAY FRICTION CONDITIONS IN REAL TIME USING
DATA OBTAINED FROM AIRPLANES DURING LANDING ROLLOUT
° INDUSTRY PEER REVIEW VALIDATING TECHNOLOGY AND COMPUTATIONAL
MODELS, DATA ANALYSIS, SYSTEM ARCHITECTURE, USER ASSESSMENTS, NAS
DEPLOYMENT RECOMMENDATIONS

° SENSITIVITY ANALYSIS ACROSS ALL INPUT VARIABLES

» MULTI-YEAR STATISTICAL ANALYSES PERFORMED BY TOM YAGER, NASA RUNWAY
CONDITION SPECIALIST

NSISTENCY IN STANDARDIZED MU VALUES ACROSS MULTIPLE AIRCRAFT



EXPERIENCED FRICTION

MODEL

Z-axis (Vertical)

Net Load on braking tires {or
Normal Force) =

Gravitationalweight on tires

+/- Effect of Bounce

- Effect of Wing Lift

- Effect of Brake Load Lift (transfer

of weight from braking rear tires to
non-braking front tires

Y-axis (Lateral)

Net Lateral Force (mass x lateral
acceleration) =

Effect of Crosswind

+/- Effect of Rudder

+/- Effect of Steering

+/- Effect of Lateral Runway Tilt

- Effect of Lateral Friction

X-axis (Longitudinal)

Net Longitudinal Force (mass x
longitudinal deceleration) =

Effect of Reverse Thrust

+ Effect of Air Drag

+ Effect of Rolling Resistance
+ Effect of Contaminant Drag
+ Effect of Longitudinal Tilt

+ Effect of Longitudinal Friction
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EXPERIENCED FRICTION VALIDATI/RS

louchDown : End of rollout
=¥ ———
S —|— —
r' ix < ) :. e
L 4 1 ‘ 4
T T — \ o B Y -

No Reverse Normal Normal Landing Procedure

Thrust and Reverse Thrust Braking and use of reverse

No Braking but No Braking thrust

Special Landing Procedure for Force Validation

SPECIFIC PILOT ACTION REQUIRED TO ISOLATE A LANDING INTO SEGMENTS
* AFTER TOUCHDOWN: NO-HYDRAULIC WHEEL BRAKING AND NO THRUST REVERSER

* THRUST REVERSER ONLY
°*° TR + WHEEL BRAKING
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FRICTION LIMIT DETECTION AS?

0.25 1400
1200
0.2
1000 3
@
0.15 A
o 800 2
- a
= o
600 =
0.1 [l
Q
oo
©
400 ¢
<T
0.05
200
0 —_— | 0
0 5 10 15 20 25 30 35

Rollout Time [s]

EXAMPLE OF FRICTION (LEFT AXIS) INCREASING AS BRAKE PRESSURE INCREASES
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FRICTION LIMIT VALIDATION ASi

0.35;

0.1~

Coefficient of Wheel Friction [-]

0 200 400 600 800 1000 1200 1400 1600 1800
Average Brake Pressure [psi]

EXAMPLE OF A FRICTION LIMITED LANDING WHERE FRICTION DOES
NOT CONTINUE TO INCREASE DESPITE BRAKE PRESSURE INCREASING
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FUNCTIONAL ALERTING AS

From:
Subject:
Date:
To:

Alerts@avsafetech.com

Low Mu Reported at MMUN on Runway 12L
June 1,2014 12:34:59 PM CDT

Undisclosed recipients:;

Low Mu Reported at MMUN on 12L
Landing Time: 2014-06-01 12:32:56 (DT
Mul: Medium (0.20)

Mu2: Medium (0.20)

Mu3: Medium (0.22)

Heavy RA
Temp: 26

.0 C.

Air Press: 1012.0 mB

Hum: 94%

Press Alt: -5.0 ft.
Surf Temp: 35.83 C.
Wind: 6.95 Knots from 150 degrees

View Landing Details

Safeland ''0 AQ\F

CONTROL CENTER Runway Status > MMUN

. Date: Tuesday, June 3, 2014 Locale: Central America Reglon: Mexico Alrport: MMUN
Airport Status
My Airports MMUN Runway Status Overview = | «&*
Runway Status
Realtime Landings
Airport Trends » Runway Trend Over Time
Runway Trends
Snow Removal Good
Alerts
Search
97 My Preferences
97 Logout michaeld
Med. Good
Medium
Medium Poor
Poor
NI
. 10:00 11:00 12:00 13:00
[} 12L

Condition Codes: .Good Medium-Good Medium .MediumPoor .Poor .Nil ZExpired
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TABULAR ©OR GRAPHIC AS
DISPLAY

Runway Status > KLGA

Date: Friday, June 5, 2015 Locale: ysA Region: Eastern Airport KLGA

KLGA Runway Status Overview || 4| -/~ Last refreshed at-06:04:39 PM GMT

Runway Active Rating Trend Time Elapsed Details
04 Yes _ 4 Steady 02:12 O View
13 Unknown Unknown Unknown 38:19:14 O view
22 Unknown Unknown Unknown 14:27:.57 U'View
31 Unknown Unknown Unknown 124:34:39 U View

Condition Codes: [ Good M Medium-Good | Medium Il Medium-Poor Il poor Nt # Expired
Runway Trends > KLGA

Date: Friday, June 5, 2015 Locale: ysSA Region: Eastern Airport: KLGA Runway: g4

Runway Trends - Runway 04

Runway Trend Over Time

Med. Good
Medium
Medium Poor

Poor
Nil

14:00 15:00 16:00 17:00 18:00

Back to Runway Status

Condition Codes: I Good ¥ Medium-Good | Medium MMedium-Poor Mlpoor I ni # Expired
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AST
APPLICATION PROGRAM INTERFACE

AST’s API
THIRD PARTY OR PROPRIETARY AIRLINE
INTERFACE

AST DISPLAYS EXPERIENCED FRICTION WHEN A
FRICTION LIMIT HAS BEEN DETECTED

Airport Date - Time Runway RCC

KCVG 6/27/2016 10:01:32 UTC S 4 G-M
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OPERATIONAL REALITIES...
AST SOLUTIONS

v

PIREPS ONLY COVER ‘“USED’” PORTION OF THE RUNWAY

» ROLL-OUT SECTION OF TAKE-OFF RUNWAY IS NOT REPORTED LEADING TO
SUB-OPTIMAL OVERRUN RISK DURING REJECTED TAKE-OFFS

» LOW FREQUENCY AIRPORTS DO NOT HAVE A SUFFICIENT NUMBER OF
LANDINGS TO MAKE HIGH QUALITY, VERIFIABLE ASSESSMENTS

» GROUND DEVICE FRICTION MEASUREMENT TAKES TIME AND CLOSES
RUNWAY FROM USE-AND RESULTS ARE SUSPECT DUE TO LACK OF
CORRELATION AND FAA DOES NOT RECOMMEND CFME’S FOR
OPERATIONAL DECISION MAKING

» INTRODUCTION OF NEW PROCESSES: TALPA, SAFO ISSUED (LANDING
DISTANCE ASSESSMENT, REINFORCED FICON / NOTAM PROCESS), NTSB
RECOMMENDATIONS TO FAA
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NEW AST TOOLS AST

UPGRADED WEATHER REPORTING SYSTEM — CAN REFRESH ON THE MINUTE VERSUS
HOURLY METAR AND SPECIs -~- WEATHER DATA FIDELITY ENABLES VERY HIGH
PRECISION LANDING SIMULATION + FRICTION FORECASTING CAPABILITY

° SUPPLEMENTS ASOS — 1 MINUTE & 5 MINUTE REPORTING

AST IS TESTING NEW RUNWAY CONTAMINANT SENSOR TECHNOLOGY THAT CAN UPLINK
RUNWAY CONDITION DATA INTO SAFELAND COMPUTATIONAL MODELS

SENSOR DATA CAN DEFINE SURFACE CHARACTERIZATION FOR END OF LANDING
RUNWAY, FULL-LENGTH OF DEPARTURES RUNWAYS, TURNOFFS, TAXIWAYS AND RAMPS

DATA CAN BE PACKAGED IN FICON FORMAT, PRODUCED REAL TIME

CONTAMINANT CHARACTERIZATION DRAMATICALLY IMPACTS TAKE OFF OVERRUN RISK
AND PROVIDES PRECISE INPUTS FOR LOAD / BALANCE COMPUTATIONS OF CARRIER
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SAFESCAN CONTAMINATE

AST IS TESTING NEW RUNWAY CONTAMINANT SENSOR TECHNOLOGY THAT CAN UPLINK
RUNWAY CONDITION DATA INTO SAFELAND COMPUTATIONAL MODELS. 1|

Confidential Information



CONTAMINANT DETECTOR

AST

» SAFESCAN DATA CAN DEFINE SURFACE CHARACTERIZATION FOR END OF LANDING
RUNWAY, FULL LENGTH DEPARTURES RUNWAY, TURNOFFS, TAXIWAYS AND RAMPS

SafeScan
Contaminant
Sensor

AN

\
RITIIIINN
\ $§§§5

T RSIE A
oPAEHATIONS

SafeScan
Contaminant
Sensor
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SAFESCAN OUTPUT DISPLAY /-\5?

WEB-Based Display

L
H o D’_
» Color coded for contaminate type g X
» Ramps / Taxi-ways e - 2074.72.31 09:43:10
e fad
’ RU nways . ] S Contaminant: dry - 0.00mm
3 CIle on d|5p|ay f()r deta|| Air Temp: -4.7 C Surface Temp: -4.8C
\Q—b
& \ z
(S s E
1 : NG
M;nneapo_lis-?:i_nl Paul 2
nternational Airport
& :
N E 70th St Q —
& Detroit Metropolitan § a2
o Wayne County Airport >
) (BB o |
Fort ;e':?egler / (8
National Ce y "/ " | QS?\Q,
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MULTIPLE PASSES ON A RUNWAY AS
af

2015.02.01 13:45:18

Contaminant: wet - 3.00mm
Air Temp:-3.4 C Surface Temp:-3.8C

Detroit Metropolitan
Wayne County Airport

Charley’s Grilled Sut

Shook Drain

2015.02.01 13:47:10

Contaminant: ice - 3.00mm Vino Volo ( ¥
Air Temp: -3.4 C Surface Temp:-3.86C

Detroit McNamara
Wendy's | ! Terminal

Detroit Sedan ( »

McDonald's | 11 * | Starbucks

Delta Air Lines (=

$
Coffee Beanery =

s

~ < Msp
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TABULAR FORMAT
TALPA RCAM NOTATION

User Display

AST

. RCAM 1/3 RCAM 2/3 RCAM 3/3 Recommended
Time Runway
Code Coverage Code Coverage Code Coverage Treatment
8:12:00 AM 12R 3 35% < 45% 3 65% Potasium Acetate
Snow: 1.2mm Snow+Slush: 0.8mm Slush: 1.6mm

Surf. Temp.: -3C
Air Temp.:-9C

Surf. Temp.: -4C
Air Temp.: -9C

Surf. Temp.: -3C
Air Temp.:-9C
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MAP TO RCAM VALUES

nS

Airport Operator Assessment Criteria

ControlVBraking Assessment Criteria

Deceleration or Pilot Reported
Runway Condition Description Code Directional Control Braking
Observation Action
* Dry 3 _ _
« Frost
« Wet (Inciudes damp and less than 178 Inch depth of water) Sraking —
S whea! braking effort
Less than 1/8 inch (3mm) depth of: 3:::':: AND directional control Good
* Shush Is normal.
« Dry Snow
« Wet Snow
-15°C and Colder outside air Temperature: 4 am control s bet::en Good to Megium
* Compacted Snow Good and Medlum.
« Slippery When Wet (wet runway)
« Dry Snow or Wet Snow (any depth) over Compacted Snow
Braking daceleration Is
1/8 Inch deprh or graarer of: 3 noticeably regucad for the
« Dry Snow wheel braking effort applied OR Medium
« Wet Snow directional control is noticeably
reduced.
Warmer than -15°C ouTside air IempPeraure:
« Compacted Snow
1/8 mch deph or graarer of: Braking deceleration OR Medium
« Water 2 directional control is between to
* Slush Medium and Poor. Poor
Braking deceleration Is
significantly reduced for the
. ice 1 wheel braking effort applied OR Poor
directional control Is
significantly reduced.
«Wet ice Braking deceleration is minimal
« Water on top of Compacied Snow 0 mb"'amm'e“mw“ m"o";e’ NIl
* Dry Snow or Wet Snow over Ice directional control Is uncartain.
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OPERATIONAL IMPACT....PG 1 AST

- COMMON SITUATIONAL AWARENESS OF ACTUAL VALUES IN NEAR REAL TIME
CREATES SIGNIFICANT SAFETY AND OPERATIONAL VALUE TO AIRPORTS,
CARRIERS, ATO. ENABLES PROACTIVE PLANNING IN ALL OPERATING
PHASES OF RUNWAY MANAGEMENT, CONTRIBUTES SIGNIFICANT ECONOMIC
IMPACT

- OPTIMIZED LANDING SET-UP: LOWER FUEL BURN, SAFE TAXI SPEEDS
- SHORTER RUNWAY / AIRPORT CLOSURE PERIODS

- AVOIDANCE OF CLOSURE DURING HIGH TRAFFIC THROUGH COLLABORATION
WITH ATO, A/P.

- AIRBORNE SPEED CONTROL VS. HOLDING

- HIGHER PAYLOAD WHEN APPLYING CLUTTER DUE TO INCREASED ACCURACY
OF CONTAMINATE MEASUREMENT.
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OPERATIONAL IMPACT....PG 2 AST

- DIVERSION AVOIDANCE — REDUCED LOSS OF SLOTS
- GATE MANAGEMENT AND GROUND HOLDS
- RELIABILITY: ADDITIONAL THROUGHPUT VS. CURRENT

O FEWER PASSENGER DELAYS, RE-BOOK / RE-ROUTE AND RELATED COSTS,
BAGGAGE FEES

O OF 77 ASPM (PACING) AIRPORTS, 21 HAVE ACUTE SURFACE DELAYS 60
DAYS PER YEAR OR MORE

- AIRPORT COST SAVINGS: OPTIMIZATION OF CHEMICAL TREATMENT

- COMMUNITY IMPACT: I.E MSP Is A $10.1 BILLION ANNUAL ECONOMIC
ENGINE FOR THE REGION — TRANSLATING TO $28M/DAILY, $1.2M/HOURLY
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SUMMARY AST

REAL-TIME SURFACE FRICTION REPORTING PROVIDES REVOLUTIONARY
SAFETY AWARENESS BENEFITS, REDUCES RISK OF RUNWAY EXCURSIONS,
CONTRIBUTES TO OPERATIONAL EFFICIENCIES

ACCESS TO SAFELAND Ul PROVIDED AT MINIMAL COST TO CARRIER
PARTNERS. AIRPORT SUBSCRIPTIONS PRIMARILY PAY TO OPERATE
NETWORK AND REPORTING SYSTEM, OFFSET BY AIRPORT SAVINGS. CAN
CONTRIBUTE PAYBACK TO MAJOR CARRIERS IN US OF TENS OF MILLION $$
EACH THROUGH IMPROVED SCHEDULE RELIABILITY AND WATERFALL OF
BENEFITS

Focus ON PACING AIRPORTS WITH CHRONIC SURFACE DELAYS FIRST,
SCALE TO ALL 77 ASPM AIRPORTS, PROVIDING LANDING FREQUENCY IN 30
MINUTE INTERVALS OF LESS; ‘SYSTEM VIEW’ OFFERED TO 3,000 LANDING
FACILITIES

CARRIERS WILL NEED TO GET BEHIND WIDE ADOPTION TO CREATE
MEANINGFUL LANDING FREQUENCY, OPTIMIZED OUTCOMES

DVANCES INCLUDE FRICTION FORECASTING, DEPARTURE /
- BROVED FICON SYSTEMS Confidential Information



QUESTIONS

AST
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